Recently, composite materials have been used in various domains. The reasons for this are low weight and can withstand high strength. New developments of the conventional composites replacing the metal and metal matrix materials in addition to environmental effects are also very minimal. In this, work is undertaken to prepare the fibre reinforced composites and study their mechanical behaviour of combinations. To prepare the fibre reinforced composite (FRP), glass wool (GW) is incorporated into epoxy resin with the varying weight percentage of 0, 30, 40 and 50 by the way of compression moulding method. The composites were assessed on its properties such as tensile strength, flexural strength, impact strength, hardness and density of the composites and have been performed with ASTM standards at room temperature. The fracture regions were studied using scanning electron microscopy (SEM). From the experimental results, high strength was attained at 40 weight % addition of glass wool into epoxy matrix. It is found that the composites have a better strength, which makes this method more convenient and less costly.
Introduction
In a recent, development was promoted the thermal insulation is prosperous attain in low-energy costs, and constructional field was laid to use the energy will be minimised. In a way this surroundings, for the most part, the insulating materials were derived from the agriculture industry (Satyanarayana et al., 2009; Achchaq et al., 2009) . Since the hybridisation of natural fibres based composite to be optimum performance when compared to conventional based composites. But, the improvements were sustain in behaviour-based composites were done with some secondary process of surface treatment on natural fibres . However, natural insulating materials are cheap and frequently available when compared to be conventional insulating materials. Nevertheless, the performance of the mineral fibrous (glass wools) was not affected any atmospheric condition. Specifically, work dealing with the humidity was difficult to comparable to a wood-based product is best performed by moisture (Stazi et al., 2009; Yoshino et al., 2009) . Water vapour in the glass wool is very slow to occur in deeply less space. As well as the plant fibre based product was very fast to occur. Even so, the fabrication of glass fibre effect is much more controlled of fibres (Cheung et al., 2009; Dobineau et al., 2009) . In a pH, concentration the glass wool was soluble in more or less uniformly because the main component of silicon presented in the fibre. Silicon was dissolved from the fibre at higher in high-up pH, concentration (Laurenzi et al., 2014) . The insulation assets of glass wool were directly deals with density. The density of the glass wool was varying due to apply the pressure changing. The pressing load less than 25 kPa obtained the optimum density of fibre. So, it is achieved a good thermal insulation panel (Rajesh et al., 2014) .
Characteristically, the polyester-based composites having enhanced the optimum strength, but it was required of high curing temperature (60°C) to cure the composites . The epoxy composite is a higher strength when compared to polyester composites. For the reason is arrangement of the molecular structure was very long when compared to polyester molecular structure. So, it will flection and elongation more than a polyester. In addition to glass fibre was amalgamated with epoxy it will rise to the properties of composites (Hoyos and Vazquez, 2012) . In the same, nanotube was blended with epoxy it was performed the strong interfacial bonding between epoxy resin (Singla and Chawla, 2010) . Thermal property of nanofillers (Al 2 O 3 and SiC) combined with epoxy, and their performance is higher glass transition temperature attained. Since the storage modulus of the combination mention, the glassy and rubbery region improved due to increasing the filler concentration (Kumar and Kumar, 2012) .
The best of my knowledge fewer amounts of work are carried in glass wool-based composite. The aim of the present work is to study the mechanical properties of newly created composites (glass wool-epoxy).
Experimental details

Materials
Glass wool was purchased from m/s. Sarswathy traders, Chennai, India. It is a sponge like chopped inorganic fibres. Glass wool used as insulators for air-conditioning duct and furnace side wall also. Epoxy resin of type (LY 556) and polyamine hardener (HY951) was used as the matrix material for this composite. Epoxy and hardner were purchased from m/s. Senthil chemicals, Nagercoil, Tamil Nadu, India. 
Composite preparation
This fibre reinforced composite was fabricated with addition of chopped inorganic fibre like glass wool with epoxy resin. GW was each of approximately 6-7 microns diameter and length less than 2 cm were used as the reinforcement for these works. The composites are fabricated with various constitutions as per our requirements. The compression moulding method was used for the fabrication of composites. Die was used in the form of three mould plate such as upper, middle and bottom (180 * 160 * 3 mm) of the plates. At the first have to apply the wax in a mould surface because it was easily removed the laminates from the die. Epoxy is taking in a beaker as per weight fraction and add the corresponding hardener (HY951) with mixing ratios as a 10:1. The GW was evenly filled over the middle plate as per weight fraction plain resin (PR), 30, 40 and 50 wt% respectively. The resin was poured into the mould, and after that, fibre is spread over the resin; air bubbles were removed carefully with a roller. Fibres are blended in between the epoxy. The extreme care must be taken to obtain the uniform distribution of fibres. Subsequently, the load was applied in the closed mould was kept under pressure for 24 hr. After curing of composites the samples are released from the die.
Mechanical testing
Tensile test
The tensile tests of the FRP composites were performed in a universal testing machine in accordance with ASTM D 638-89 standard to evaluate the tensile strength of the combinations. The length, width and thickness of the specimens were 160, 12.5 and 3 mm, respectively. Four samples were tested in each sample group. The average values were reported. From tensile tests, the malleable strength of the combination of the specimens was obtained.
Flexural test
The three-point flexural tests of the FRP composites were performed in a universal testing machine in accordance with ASTM D790 standard to evaluate the flexural strength of the composites. The length, width and thickness of the specimens were 127, 13 and 3 mm. Span lengths for flexural specimens were 50 mm. Four samples were tested in each sample group, and the average values were reported.
Impact test
Charpy impact tests were conducted on the FRP composites according to ASTM D256-88 standard. The length, width and thickness of the specimens were 65, 13 and 3 mm. The test specimen was placed over the vertical cantilever beam, and it's broken by way of a single pendulum performing in the centre of the samples. Four specimens were used in each test, and the average values recorded.
Density
The density of the FRP composites was measured using the instrument of mettle toledo according to ASTM D 792. The length, width and thickness of the specimen were 10, 10 and 3 mm. Four samples were tested in each sample group. The average values were reported.
Hardness
The hardness was evaluated of the FRP composites were performed in a durometer type D accordance with ASTM D2240. The length, width and thickness of the specimens were 10, 10 and 3 mm. A minimum of four samples was tested in each group, and the average value is reported. In this, testing was conducted at the ambient temperatures (21°C).
Scanning electron microscopic (SEM)
Morphological studied and analysed by flexural fractured region of the composites through a scanning electron microscope (SEM) of model JEOL JSM-6390. The SEM micrographs are used to observe the fibre pull outs, fibre-matrix interaction as well as the failure region of the fabricated specimens. For each group, four images are taken by 600X magnification. Figure 1 shows the effect on the tensile properties with respect to the variation of fibre loading combination. The vertical load was acting on more concentrated at a centre of the specimen will be performed at elongation. The applied stress was transverse into the random arrangement of the glass wool in between the epoxy. It will show the performance of the composites was raising the properties of the composite due to increasing the glass wool addition. The optimum tensile strength is 25. Figure 2 shows the effect of various weight fractions influencing as flexural strength of composite. The compression stress of acting area was blending towards a centre of the specimen. So the specimen was bending and breakage due to the stress transverse within the bonding. It will show the performance of the composites was raising the properties of the composite due to increasing the glass wool addition. Thus, the flexural strength of 30, 40 and 50 wt% of the composite is 23.189, 25.824 and 22.491 MPa respectively. The 40 wt% of composite attained the optimum value when compared to other composites respectively. The 40 wt% of composite flexural strength is 26% and 33% higher than 30 and 50 wt% composites. The increasing wt% of glass wool decreases the flexural strength value beyond 40 wt%. It is indicate the poor dispersion and agglomeration of glass wool in the composite. Figure 3 shows the effect of various weight fractions influencing as impact strength of composite. In order to suddenly a single swing pendulum acting as a centre of the specimen. It was high strain rate acting at a random orientation of the glass wool in between the epoxy. So, it was noted the amount of energy absorbed during the sudden load acting as a centre of the specimen. It will show the bonding strength of matrix and reinforcement increases in 40 wt% GW/epoxy composite not beyond the same concentration. Impact strength of 30 wt% composite attained 0.0652 j/mm 2 . For 40 wt% composite attained 0.0862 j/mm 2 . For 50 wt% composite attained 0.0421 j/mm 2 . The 40 wt% of composite impact strength is 16% and 41% higher than 30 and 50 wt% composites. In a manner 50 wt% composite where poor bonding between them of the specimen. 
Results and discussion
Effect on the tensile strength of chopped glass wool-reinforced epoxy composites
Effect on the flexural strength of chopped glass wool-reinforced epoxy composites
Effect on the impact strength of chopped glass wool-reinforced epoxy composites
Density of chopped glass wool-reinforced epoxy composite
Variation of fibre loading and it is a density property of the composites is shown in Figure 4 the density of pure epoxy resin is attained 1.21 g/cc. For continuously further addition of reinforcement into the matrix, it increases up to 1.409 g/cc in case of 40 wt% reinforcement. The increasing density of composite is directly deals with fibre loading in the composite. The 40 wt% of composite gives the optimum value when compared to be other composition composites, which are 0.7% and 1.4% higher than 30 and 50 wt% composites respectively. While fibre 50 weight percentage addition shows a value of 1.338 g/cc and also glass wool 30 wt%, there is a value of 1.305 g/cc. 50 wt% of the composite is the density of the composites. The 40 wt% of composite density is 0.7 and 1.4% higher than 30 and 50 wt% composites. 
Effect of hardness on chopped glass wool-reinforced epoxy composites
Hardness of various fibre loading composites is shown in Figure 5 in this, the test was evaluated by shore D hardness tester of the specimen through an indentation. In 40 wt% of the combination resist the indentation due to better bonding strength of the specimen. The optimum hardness values of 40 wt% composites are attained in 55.675; when compared to 30 and 50 wt% composites respectively. The hardness of 30 and 50 wt% composites was attained 54.475 and 53.15 respectively. While comparing to 40 wt% composite into 50 wt% of composites decrease the hardness value because increasing fibre concentration and agglomerated within the fibre and matrix. In order to increase the hardness will highly influence the density of the composites. The 40 wt% of composite hardness is 12% and 25% higher than 30 and 50 wt% composites. 
Morphological analysis on chopped glass wool-reinforced epoxy composites
The SEM image is magnified 600X clearly showed that the morphological change of the specimen due to the application of load acting at the fibre-matrix interface. Figure 6 further revealed that the addition of fibre, fibre pulled out and fibre dispersion into the various compositions of the matrix. Figure 6 shows that the SEM micrograph of flexural fractured of glass wool loading 30 wt% composite. It shows the fracture of the specimen, the least amount of fibre occupied in between the matrix as found in the cross-section of the composite. Some fibres are pulled out from the specimen during the fracture due to the bonding strength of the matrix. That is mention about the fibre lacking in the specimen, but achieve the uniform dispersion of random fibre orientation with a matrix. In the interface region of the composite attain the indigent stress cracking due to poor bonding strength, which has been affected the flexural strength of the composite. Figure 7 shows that the SEM micrograph of flexural fractured of glass wool loading 40 wt% composite. It is a clearly identifying the fracture region of the specimen, to attain the exact ratio of the fibre occupied in between the matrix as founded from the crosssection of the composite. This indicates the good bonding strength and interaction between the glass wool and epoxy. Fibre pull out and fibre lacking in the specimen is found to be very minimal, so uniform dispersion of random fibre orientation with matrix. When increasing the concentration of fibre, which is attaining the high flexural strength and modulus values as well as a less agglomeration of the 40 wt% composite. Figure 8 shows that the SEM micrograph of flexural fractured of glass wool loading 50 wt% composite. From the graph, the fracture of the specimen was more amounts of fibre occupied in between the matrix as found in the 50 wt% composite. This shows the random arrangement of the fibre orientation and indigent adhesion fibre-matrix, which is fibre breakage in less bending of the composite. It was reported that there is a poor stress transfer between the fibre and matrix, so it was attained the very minimum of the flexural strength and modulus of this composite. So that, fibre pull out and agglomeration affected the elongation properties. Random fibre orientation and high concentration of fibre loading are affected in this specimen.
Conclusions
To be conclude, the investigation was following observations were understand from glass wool/epoxy reinforced composite. From the experimental results, the optimum strength attained in the glass wool-epoxy composites was 40 wt% addition of fibre when compared to 30 and 50 wt% of fibre loading composites. The mechanical behaviour of GW/epoxy composite is well performed with influence of fibre matrix bonding strength.
When increase the addition of glass wool after decreases the strength value of beyond 40 wt%. Seeing that other two composite performances where bond breakage due to a smaller amount elongation of the epoxy with glass wool. So, in a future work concentrated on insulation composite made in complex shape with lightweight materials. The process of abstraction of glass wool/epoxy is simple and good quality and quantity useful in the fabrication components.
